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Primer Sequences for PCR amplification of any SSA gene . 
Primer names ECP 1 and ECP 2 [Expression cloning Primer (ECP)] 

ECP 1 => 5 'CAT AAA ATT TCT AAG ACG AAG GAT CCC TAT GTC 3' 
ECP 2 => 5 'GAG AGA AAG TTC CCC GTG TGA ATT CTA GCT AGG 3' 




ATTGGATCTAAATAATGTACACTGGAGGTTCGTATTTTCTATTAT6AAAGGGATAGA 57 

-35 -10 +1 

ATGTTAAATTTTATGATTTTTTATAATAAAAATAGATATAAAATTTAGTAGTTTTAT 114 



AAATTTTTCATAACAAAGGACTATCCTCCTTGCATAAAATTTCTAAGACGAAAAAJC 171 

RBS 

CCTATGTCAAATGAAACACTTTTGAGCGTACTTTCTGATGAAACGCACTTTGCTAAT 228 
1Q MSNETLLSVLSDETHFAN 

CTAGTTGATGAACTTCTTCTCATCTTGGTTAAAGACAGTATTTTCACTCAAGTAATA 285 
LVDELLLI LVKDSI FTQVI 

i c AAAGGCGAGGGAAAGACAGAATTAAAAGACATACTTACAGACAACACTGGTAAGTTT 342 
ib KGEGKTELKOI LTDNTGKF 

AAAGAACTTATAGAAAGTGCAGGTAAAGACATACTAAAAGAGATACTTACAGACAAT 399 
KE LI ESAGKDI LKEI LTDN 
20 ACCGGCAATTTTAAAGGACTTATAGAAGGTAATGGTAAGACGGAGGCAAAAGAGGTA 455 
TGNFKGLIEGNGKTEAKEV 

CGCACTAATGAAAAATTCAAGGAGCTTTTTGGAAGCAATGGTAAGGACATACTGAAA 513 
25 RTNEK FKELFGSNGKDILK 

GACATTCTTACTGATAACACCGGTAACTTTAAAGGCCTTATAGAAAGTGCAGCTAAG 570 
DI LTDNTGNFKGLI ESAAK 
™ GGTAAGCTGAAAGATCTTCTTATTGATGAAAAATTTCAAAAATTATTCGAGGATGAA 627. - 
JU GKLKDLLIDEKFQKLFEDE 

ACGAAAGCTGGTCGTGTAAAAGAAATACTTACAGACAGCAACGCTAAGGAAATACTC 684 
TKAGRVKEI LTDSNAKEI L 

35 ACAAATGAAGTAGCAAAAGAGGTACTAAAATCCGATAAATTCAAGGAGGCAATAACT 741 
TNEVAKEVLKSDKFKEAIT 

GGCGATGGTAAGGACGCACTAAAAGAGATACTTACTTGTGATAAATTTAAAGAGGCT 798 
40 GDGKDALKEI LTCDKFKEA 

GTAACAGGCAATGGTAAAGACATACTAAAAGGTATACTTACAGATAGCACTGGTAAA 855 
VTGNGKDI LKGILTDSTGK 

4 c TTTAAAGAACTTATAGAAAGTACTAGTAAAGACATACTAAAAGAGATACTTACAGAT 912 
FKELI ESTSKDI LKE I LTD 
AATACCGGTAACTTTAAAGGCCTTATAGAAAGCACTGGCAAGGAGAAAGTAAAAGAA 969 
NTGNFKGLI ESTGKEKVKE 

50 CTTCTTATCGATGGGAAGTTTAAGGACCTGTTTACTGATGCAACAAAAGCCGGTTAT 1026 
LLIDGKFKDLFTDAT KAGY 

GTAAAAGAAATACTCACGAACGATACAGCTAAGGAAGTACTTACAGATCAAACAGCA 1083 
VKEI LTNDTAKEVLTDQTA 

55 AAGGAGGTCCTAAAAGATAGTACAGCTAAAGACATATTAAAGGACACAAACGCAGCT 1140 
KEVLKDSTAKDILKDTNAA 

GCGGTACTAAAAAACAGCACAGCTAAAGAAATACTTACAAACCAAACCGCTAAAGAA 1197 
60 AVLKNSTAKEI LTNQTAKE 

GTGCTTACAGATGGTACATCCAAAGAAGTACTAAAAGAGATACTTACTTGTGATAAA 1254 

VLTDGTSKEVLKEI LTCDK 
TTTAAAGAGGCAGTAACAGGAGATGGTAAAGACATACTAAAAGGTATACTTACAGAT 1311 
65 FKEAVTGDGKDILKGI LTD 

AGCACTGGTAAGTTTAAAGAACTTATAGAAAGTACTGGTAAAGACATACTGAAAGAC 1368 
STGKFKELI ESTGKDI LKD 



Fig.2B 



ATTCTTACAGATAGCACTGGTAAATTTAAAGAACTTATAGAAGTACTGGTAAAGAAC 1425 
5 ILTDSTGKFKELIEVLVKN 

AAGCTAAAAGAGATTCTTACAGATAACACCGGTAACTTCAAAGGGCTTGTAGAAGGC 1482 
KLKEI LTDNTGNFKGLVEG 

10 GCCGGGAAGGATGAAGCAAAAGCAGTACTTACTGACGAGAAATTTAAAGGCTTGTTT 1539 
AGKDEAKAVLT. DEKFK6LF 

GATGACAAAACAATAGCTGGCTATGTAAAAGAAATACTCACCAGCGAGAAGTTTAAA 1596 
15 DDKTIAGYVKEI LTSEKFK 

AAACTGTTTGAAAGTGCAGGTAAGACTAAAGTAAAAGAACTCCTCATTGATGAGAAG 1653 
KLFESAGKTKVKELLIDEK 

on TTTCAAAAATTATTTGAGGATGACACGAAAGCCAGTCATGTAAAAGAAATACTCACG 1710 
20 FQKLFEDDTKASHVKEI LT 

AACGATACAGCTAAGGAAATACTTACAGATCAAACAGCTAAAGAAGTCCTAAAGGAT 1767 
NDTAKEILTOQTAKEVLKD 

25 AGTACAGCTAAAGAGATATTAAAGGACACAAACGCAGCTGCGCTACTAAAAGACAGC 1824 
STAKEI LKDTNAAALLKDS 

ACAGCAAAAGAGGTACTAAAATCCGATAAATTTAAAGATGCAATAACTGGTGCTGGT 1881 
3Q TAKEVIKSDKFKDAITGAG 

AAGGACGCACTAAAAGAGATACTTACTTGTGATAAATTTAAAGAGGCAGTAACAGGC 1938 
KDALKEI LTCDKFKEAVTG 

AATGGTAAAGACATACTAAAAGGTATACTTACAGATAGCACTGGTAAATTTAAAGAG 1995 
~, NGKDI LKGILTDSTGKFKE 

CTAATAGAAAGCACTGGTAAGGATAAGCTAAAAGAGATTCTTACAGATAACACCGGT 2052 
LI ESTGKDKLKEILTDNTG 

AACTTTAAATTTCTTGTAGAAGGCGCCGGTAAGGATGAAGCAAAAGCAGTACTTACT 2109 
40 NFKFLVEGAGKDEAKAVLT 

CACGAGAAATTTAAAGACTTGTTTAATGTCAAAACAACAGCTGGCTACGTGAAAGAA 2166 
HEKFKDLFNVKTTAGYVKE 

45 ATACTTACCAGCGACAAGTTTAAAGAACTGTTTACTGATGCAACAAAAGCTGGCTAC 2223 
I LTSDKFKELFTDATKAGY 

GTGAAAGAAATACTCACGAACGATACAGCTAAGGAAATACTTACAGATCAAACAGCT 2280 
VKEI LTNDTAKEI LTDQTA 
50 AAAGAAGTCCTAAAGGATGGTACAGCTAAAGACATATTAAAGGACACAAACGCACGT 2337 
KEVLKDGTAKDI LKDTNAR 

GCGCTACTAAAAGACAGCACAGCCAAAGAAGTACTAAAATGCGATAAATTTAAGGAA 2394 
55 ALLKDSTAKEVLKCDKFKE 

GCAATAACAGGTGCCGGTAAAGATGAGCTAAAATACATACTCACTAATAGCGAGTTT 2451 
AITGAGKDELKYI LTNSEF 
60 AAAAGCTTATTTCATAGCAAAGATAGCGCTGAAGCTGTTAAAGCAATATTTACCCAC 2508 
" w K S L F H S K D S A E A V K. A I F T H 

AATAAGTTTAAAGAACTACTTGAACATGCAAGAACAACCCAAACAATACGCAGGCGC 2565 
NKFKELLEHART. TQTIRRR 

65 TTTGCAAATGCTTTAGATCAACTAAAAGCGCTAATTACCTGTGGCAGCGGTGATCAT 2622 
FANALDQLKALITCGSGDH 
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GCAACAAAACTACAAGCCTTTGGAAGT6CACTATGCACCAAAAAGAAGGAGTT6TGC 2679 
5 ATKLQAFGSALCTKKKELC 

AGTAATTTTAGCTGTGCAAACTGCAGTAGTACAACAACTGCATAATTACGTAGCGCT 2736 
SNFSCANCSSTTTA* 

AGGTGGGGGTAA T TTACCCCCACCTAGCT AGAATCACACGGGG AACTTTCTCTCTAT 2793 
10 Transcription termination 

TACTAGGGTCTTAGGATTTACAAACAAATTACTATGACAGCCA 2836 



Fig.3A 
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ATTGGATCTAAATAATATACACTGGAGGTTCGTATTTTCTATTATGAAAGGGATA6A 57 

-35 -10 +1 

ATGTTAAATTTTA TGATTT TTTATAATAAAAATAGA TATAAA ATTTAGTAATTTTAT 114 

AAATTTTTTATAACAAAGGACTACCCTCCCTACATAAAATTTCTAAGACGAAAAATC 171 

RBS 

CCTATGTCAAATGAAACACTTCTGAGCGTACTTTCTGATGAAACGCACTTTGCTAAT 228 
MSNETLLSVLSDETHFAN 

CTAGTTGATGAACTTCTTCTCAGCTTGGTTAAAGACAGTATTTTCACTCAAGTAATA 285 
LVDELLLSLVKDSIFTQVI 

AAAGGCGAGGGAAAGACAGAATTAAAAGACATTCTTACAGATAGCACTGGCAAGTTT 342 
KGEGKTELKDILTDSTGKF 

AAAGAGCTGATAGGAAGTAGCGGTAAGGATATACTAAAAAGCATACACACAGATGGC 399 
KELIGSSGKDILKSIHTDG 

i c TCAGGCAACTTTAAAGGCCTTATACAAAGCACAGGTAAGGCAGAAGTAAAAGAGGTA 456 
15 SGNFKGLIQSTGKAEVKEV 

CTCACTAATGAAAAATTCAAAGAGCTTTTTGGAAGCGAAGGTAAAGACATACTAAAA 513 
LTNEKFKELF GSEGKDI LK 

GAGATACTTACAGACAATACCGGCAATTTTAAAGGGCTTATAGAAGGCAAAGGTAAG 570 
20 EI LTONTGNFKGLI EGKGK 

GATGAAGCAAAGGGAGTACTTACTGACGAGAAATTTAAAGGCTTGTTTGATGACAAA 6.27 
DEAKGVLTDEKFKGLFDDK 

ACAATAGCTGGCTATGTAAAAGAAATACTCACCAGCGAGAGTTTAAAAAACTGTTTG 684 
TIAGYVKEI LTSESLKNCL 

25 AAAGGTGCAGGTAAGACTAAAGTAAAAGAACTCCTCATTGATGAGAAGTTTCAAAAA 741 
" KGAGKTKVKELLI DEKFQK 

TTATTTGAGGATGACACGAAAGCCAGTCATGTAAAAGAAATACTTACAGACAGTAAC 798 
LFEDDTKASHVKEI LTDSN 

, n GCTAAGGAAATACTCACAAATGAAGTAGCAAAAGAGGTACTAAAATCCGATAAATTT 855 
30 AKEI LTNEVAKEVLKSDKF 

AAAGATGCAATAACTGGTGCTGGTAAGGACGCACTAAAAGAGATACTTACTTGCGAT 912 
KDAITGAGKDALKEI LTCD 

AAATTTAAAGATGCAGTAACAGGTAATGGTAAGGACGCACTAAAAGAAATACTTACT 969 
KFKDAVTGNGKDALKEI LT 

7t TGCGATAAATTTAAAGATGCAGTAACAGGCAATGGTAAAGACAAGCTAAAAGAGATT 1026 
CDKFKDAVTGNGKDKLKEI 

CTTACTCACGAGAAGTTTAAAGCACTCATAGAGAGTGAAGGCAAAGACATACTGAAA 1083 
LTH EKFKALI ESEGK,DI LK 

GAAATTCTTACAGATAGTACCGGTAAATTTAAAGAGCTAATAGAAAGCACTGGTAAA 1140 
40 EI LTDSTGKFKELI ESTGK 

GACAAGCTAAAAGAGATTTTCACAGATAACACCGGTAACTTTAAAGGGCTTGTAGAA 1197 
DKLKEI FTDNTGNFKGLVE 

GGCGCCGGTAAGGATGAAGCAAAAGCAGTACTTACTCACGAGAAATTTAAAGACTTG 1254 
GAGKDEAKAVLTHEKFKDL 

45 TTTAATGACAAAACAACAGCTGGCTACGTGAAAGAAATACTCACCAGTGATAAGTTT 1311 
FNDKTTAGYVKEI LtSDKF 

AAAAAATTATTTGAGGACAATACCAAAGCTGGCTACGTGAAAGAAATACTCACGAAC 1368 
KKLFEDNTKAGYVKE I LTN 



Fig.3C 



GATACAGCTAAGGAAATACTCACAAATCAAACAGCTAAAGAAGTCCTAAAAGACAGC 1425 
DTAKEILTNQTAKEVLKDS 

5 ACAGCCAAAGAAATACTAAAATGCGATAAATTTAAGGACGCAATAACAGGCGCTGGT 1482 
TAKEI LKCDKFKD AITGAG 

AAAGATGAGCTAAAATACATACTCACTAATAACGAGTTTAAAAGCTTATTTGATAGC 1539 

KDELKYILTNNEFKSLFDS 
AAAGATAGCGCTGAAGCTGTTAAAGCAATATTTACCCACAATAAGTTTAAAGAACTA 1596 
10 KDSAE AVKAI FTH.NKFKEL 

CTTAAAACGTGCAAGGACAACCCAAAAAATACGGCGGCGCTTGCAGCTGCTTTAGAT 1653 
LKTCKDNPKNTAALAAALD 

GAACTAAAAGATCTAATTACGTGTGACCGCAATAATCATGCAACAAAACTACAAGCC 1710 
ELKDLITCDRNNHATKLQA 

, c TTTGGAAGTGCACTATGCACCAGAAAAAAAGAGTCGTGCGATAATTTTAGCCCTGCA 1767 
ib FGSALCTRKKESCDNFSPA 

AGCTGCAGTAGTACAGCAGCTACATAATTACGTAGC GCTAGGTGGGGGTAA ATTACC 1824 
SCSSTAAT Transcription termination 

CCCACCTACG TAGAATCACACGGGG AACTTTCTCTCTATTA CTGAGGTCTTAGGATT 1881 

20 

TACTTTCAAATTACTATGACAGCCGATTAAATTATTATGACAGACGATACACTTTT 1937 
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Fig.4A 

ATTGGATCTAAATAATGTACACTGGAGGTTCGTATTTTCTATTATGAAAGGGATAGA 
tTRTTAAATTTTATGATTTTTTATAATAAAAATAGATATAAAATTTAGTAGTTTTAT 114 
AAATTTTTCATAACAAAGGACTATCCTCCTTGCATAAAATTTCTAAGACGAAMATC 171 
CTTATGTCAAATGAAACACTTCTGAGCGTACTTTCTGATGAAACGCACTTTGCTAAT 225 
CTAGTTGATGAACTTCTTCTCAGCTTGGTTAAAGACAGTATTTTCACTCAAGTAATA 285 
AAAGGCGAGGGAAAGACAGAATTAAAAGACATTCTTACAGATAGCACTGGCAAGTTT 342 
AMgLcTGA?aGGAAGTAGCGGTAAGGATATACTAAAAAGCATACTCACAGATGGC 399 
TCAGGCAACTTTALGGCCnATACA Q AAGCACAGGTAAGGCAGAAGTAAAAGAGGTA-456 

cLctaatgaaamt?caaagagctjtttggaagcgatggjaaggatatattaaaa513 

GACA T TAC N TCaLgATAGCACTGGJAAGTTTAAAGAGCTGATAGGAAGTAGCGG^ 570 
GACATACTAAAAAACATTCTTACAGATAGCACCGGTAAGTTTAAAGAACTTATAGAA 627 
AGTGUGGTAAGGGTA GCTGAAAGACCncnATTGATGGAAACTTTAAAAAATTA 684 

tttgLatgacacgaaagctgctcatgtaaaagaaatacttacagacagcaacgct741 

AAGGAAA?AC°TCACAA TGAAGTAGCAAAAGAGGTACTAAAATCCGATAAATTTAAA 798 
GATGCAATAACTGGTGCTGGTAAGGACGCACTAAAAGAGATACTTACTTGCGA^ 

t D ttaaagatgLgLcaggcaatggtaaggacgcactaaa k agaaatacttacttgc 912 

f^AG^ 
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Fig.4B 



ACTCACGAGAAGTTTAAAGCACTCATAGAGAGTGAAGGCAAA6ACATACTGAAAGAC 1026 
THEKFKALIESEGKDI LKD 

ATTCTTACAGATAGTACCGGTAAATTTAAAGAGCTAATAGAAAGCACGGGTAAGGAT 1083 
I LTDSTGKFKELI E STGKD 

GAAGCAAAAGCAGTACTTACTGACGAGAAATTTAAAGACTTGTTTAATGACAAAACA 1140 
EAKAVLTDEKFKDLFNDKT 

ACAGCTGGCTACGTGAAAGAAATACTCACCAGTGATAAGTTTAAAAAATTATTTGAG 1197 
TAGYVKEI LTSDKFKKLF E._ 

GACAATACCAAAGCTGGCTACGTGAAAGAAATACTCACGAACGATACAGCTAAGGAA 1254 
DNTKAGYVKEI LTNDTA.KE 

ATACTTACCAATCATAAATTTAAGGAAGCAATAACTGGCGATGGTAAAGACATACTG 1311 
I LTNHKFKEAITGDGKDI L 

AAAGAAATTCTTACAGATAGCACTGGTAACTTTAAAGGCGCAATAACAGGTGCCGGT 1368 
K E I LTOSTGNFKGAITGAG 

AAAGATCAGCTAAAATACATACTCACTAATAGCGAGTTTAAAAGCTTATTTGATAGC 1425 
KDQLKYI LTNSEFKSLFDS 

AAAGATAGCGCTGAAGCTGTTAAAGAAATATTTACCCACAGTAAGTTTAAAGAACTA 1482 
KDSAEAVKEIFTHSKFKEL 

CTTAAAACGTGCAAGGACAACCCAAAAAATACGGCGGCGCTTGCAGCTGCTTTAGAT 1539 
LKTCKDNPKNTAALAAALD 

GAACTAAAAGATCTAATTACCTGTGGCAGCGGTGATCATGCAACAAAACTACAAGCC 1596 
ELKDLITCGSGOHATKLQA 

TTTGGAAGTGCACTATGCACCAGAAAAAAAGAGTCGTGCGATAATTTTAGCTCTGCA 1653 
FGSALCTRKKESCDN FSSA 

AACTGCAGTAGTACAACAACTGCATAATTACGTAGC GCIMGJMGM1M TIIAC£ 1710 

NCSSTTTA* Transcription termination 

CCCACCTAGCTAGAATCACACGGGGAACTTTCTCTCTATTACTAGGGTCTTAGGATT 1767 



ACAAACAAATTACTATGACAGCCA 
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